A mother presented at term for induction of labor. Fetal heart monitoring demonstrated variable and late decelerations during the labor. The mother received Stadol (butorphanol tartrate) 3 hours prior to the birth. A male infant was born depressed with Apgar scores of 1 and 4.
The infant was resuscitated with endotracheal intubation and positive pressure ventilation. Narcan was administered at 20 minutes of age. At 1 hours age, a blood gas revealed 7.19/73/36/ 13.6/-13. 6 . The infant began seizing within the first 24 hours of life and there were persistent abnormalities of the muscle tone. He had elevated liver enzymes with an SGOT of 129 IU/l at 5 hours of age. A head CT scan revealed a large subarachnoid hemorrhage. His condition stabilized and he was discharged home at 8 days of age. The child is now 5 years old and has spastic cerebral palsy.
Considering this patient, pick the single best interpretation of the umbilical cord blood gases from the following choices. (a) This represents a respiratory acidemia arising in the fetus due to respiratory depression from Stadol. 3 À while decreases in the pCO 2 will lower the HCO 3 À . Studies from adult volunteers found that a sudden change in the pCO 2 of 20 mmHg alters the HCO 3 À approximately 2-4 mEq/l. 2, 3 This change occurs within minutes and represents a biochemical reaction and has nothing to do with renal compensation. As carbon dioxide is acutely retained and exposed to water, carbonic acid is formed. The carbonic acid is then reduced to H þ and HCO 3 À explaining the rise in HCO 3 À .
À is a useful screen for a metabolic acidemia if the pCO 2 is normal or nearly normal. If the pCO 2 is significantly abnormal, then base excess and not HCO 3 À should be used to determine the presence or absence of metabolic academia. 4 This is consistent with the recent recommendations of the American College of Obstetricians and Gynecologists that consider a severe metabolic acidemia to consist of a pH<7.0 and a base excess of <À12.
The hallmark of uteroplacental insufficiency is a decrease in the cord pH with an elevated pCO 2 value. Usually, the umbilical venous and arterial pH values are approximately equally deranged. 6 The hallmark of occlusion of the umbilical vein is widened differences between the vein and artery pH and pCO 2 values. 7 When there is concomitant uteroplacental insufficiency and umbilical vein occlusion, both umbilical venous and arterial blood gas results are significantly deranged, but the umbilical arterial sample is even more so. 8 In the case above, the late decelerations of the fetal heart tracing associated with the decreased umbilical venous pH and elevated pCO 2 , all indicate the presence of uteroplacental insufficiency. The variable decelerations associated with a widened difference between the umbilical artery and vein cord values indicate the presence of a coincident umbilical vein occlusion.
(d) Although laboratory errors of blood gas analyses do occur, they are relatively uncommon. Additionally, the similar values between these two analyses would require that both samples resulted in laboratory errors F this is an even less likely event than that of an error of a single sample.
